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Exercising undertaken by persons training 
for athletic events of various types or pursuing a 
course of treatment for the rehabilitation of an 
illness, injury or the like has f in recent years, 
come to involve the use of various apparatus or 
machines* Such apparatus, • machines and methods have 
grown out of various concepts and studies regarding 
physiology and physiological development and func- 
tion. 

One type of apparatus and method which has 
been used with significant success is full range 
exercise such as is possible, for example, through 
use of the apparatus of Jones, United States Patent 
3,858,873* "Full range" exercise as used with 
reference to* such an apparatus and method, and as 
used in the description which follows, is a defined 
term. The defined term "full range exercise" refers 
to exercise having positive work; negative work; 
rotary form movement; stretching; prestretching; 
automatically variable, balanced, direct resistance; 
resistance in the position of full muscular 
contraction; and substantially unrestricted speed of 
movement. The interested reader is referred to 
available publications for further explication of 
these characteristic features of full range exercise. 

The general field of such exercise in 
related apparatus and methods is here referred to as 



I 



1183882 

- 2 - 

"exercise physiology". The field of exercise physiology 
is related to sports medicine, being the field of medical 
study which is particularly directed to athletic sports 
and the like. The development of the field of exercise 
5 physiology has involved, among other things, the continuing 
development of apparatus and methods to accomplish precise 
application of exercising programs to specific muscles 
or muscle groups. One such muscle group is the muscle 
group responsible for movement of legs away from and toward 

10 one another. The muscle groups are referred to as abductor 
and adductor muscles. 

It is an object of the present invention to pro- 
vide an improved apparatus for exercising of abductor or 
adductor muscles of the leg of a user of an exercising 

15 apparatus by a varying resistance force applied to the 

user's legs during each exercising movement of the legs. 

The invention provides a method of exercising 
abductor or adductor muscles of the leg and comprising 
the steps of supporting the body of an exercising person 

20 for rotation of a leg relative to the torso of the person 
and about an axis extending through the corresponding hip 
joint, while imposing on the leg a force resisting move- 
ment of the leg in at least one directions of away from 
and toward the other leg while changing the amount of force 

25 imposed in predetermined relationship to movement of the 
leg away from and toward the other leg during each exer- 
cising movement of the legs. 

The invention further provides apparatus for 
exercising abductor or adductor muscles of the leg and 

30 comprising torso supporting means for supporting a user's 

upper body, right and left leg support means for supporting 
a user's corresponding right and left legs, means mounting 
the right and left leg support means for rotation relative 
to the torso supporting means and about an axis extending 

35 through the corresponding hip joints of the user, resistance 
means operatively connected to the mounting means for im- 
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posing on the right and left leg support means a variable 
force resisting movement of the right and left leg support 
means in at least one of directions of away from and toward 
the user's other leg, the resistance means including vari- 
able radius cam means for progressively changing the amount 
of force imposed in predetermined relationship to the vari- 
ous positions of movement of the right and left leg support 
means away from and toward the user's other leg, linking 
means operatively connecting the right and left leg supports 
for restricting movement thereof to equiangular bilateral 
rotation away from and toward one another and thereby faci- 
litating balanced exercise of the right and left legs of 
the user and selection means interposed in the operative 
connection between the resistance means and the mounting 
means and being operable by the user for selectively apply- 
ing the resistance force during either outward or inward 
equiangular bilateral movement of the right and left leg 
support means. 

An embodiment of the invention is shown in the 
drawings, in which :- 

Figure 1 is a perspective view of an apparatus 
embodying the present invention; 

Figure 2 is a plan view, partially in section, 
through a portion of the apparatus of Figure 1, taken 
generally along the line 2-2 in Figure 1; 

Figure 3 is an elevation view of the apparatus 
of Figure 1, with covers removed therefrom to expose cer- 
tain components of the apparatus; 

Figure 4 is a plan view, partially in section, 
taken generally along the line 4-4 in Figure 3; 

Figure 5 is a perspective view of the framework 
of the apparatus of Figures 1 through 4; 

Figure 6 is a front elevation view of the ap- 
paratus of Figures 1 through 4; 

Figure 7 is a rear elevation view of the ap- 
paratus of Figures 1 through 4; 
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Figure 8 is an elevation view, partially in 
section, taken generally along the line 8-8 in Figure 
3; 

Figure 9 is a view similar to Figure 8, 
5 taken generally along the line 9-9 in Figure 3; 

Figure 10 is a view similar to Figures 8 and 
9, taken generally along the line 10-10 in Figure 3; 
and 

Figure 11 is an exploded perspective view of 
10 portions of the apparatus of Figures 1 through 4 which 
imposes force resisting movement of the legs of a 
user. 

While the present invention will be 

15 described hereinafter with particular reference to the 
accompanying drawings, in which an operating embodi- 
ment of the apparatus of the present invention is 
shown, it is to be understood at the outset of the 
description which follows that it is contemplated that 

20 apparatus and methods in accordance with the present 
invention may be varied from the specific form 
described hereinafter while still attaining the ' 
desired result of this invention. Accordingly, the 
description which follows is to be understood as a 

25 broad teaching disclosure directed to persons of 

appropriate skill in the appropriate art, and not as 
limiting upon the scope of this invention. 

Referring now more particularly to Fig- 
ures 1 through 4, an apparatus for exercising ab- 

3.0 ductor or adductor muscles of the leg is there 

shown. The apparatus includes a frame structure 
preferably fabricated from steel tubing and gen- 
erally indicated at 15. Mounted on the frame is 
a torso supporting means for supporting a user's 

35 upper body. In the illustrated embodiment of 

the invention, the torso supporting means takes the 
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form of a seat 16 and a backrest 18. Preferably, and 
as shown in Figure 3, the seat 16 and backrest 18 are 
inclined so as to support a user's upper body in a 
partly reclining position. 

The apparatus includes leg support means, 
generally indicated at 20, for supporting a user's 
leg. Preferably, and as illustrated, the leg sup- 
prt means takes the form of right and left leg sup- 
ports 21, 22 for respectively engaging the right and 
left legs of a user of the apparatus. As pointed 
out more fully hereinafter, the leg support means 20 
have retainers 24 at the lower portions of the leg 
supports 21, 22 and thigh retainers 25 adjacent the 
seat 16. The thigh retainers 25 are rotatable about 
generally vertical axes for movement between a posi- 
tion engaging the outside of the respective leg and a 
position engaging the inside of the respective leg. 
Means are provided (Figures 3, 4 and 11) for mounting 
the leg supporting means 20 for rotation relative to 
the torso supporting means and about axes extending 
through corresponding hip joints of the user, in the 
form illustrated, the means mounting the leg sup- 
porting means comprises a pair of spaced shafts 28, 29 
mounted in the frame 15 for rotation about spaced, 
generally vertical axes. One shaft 28 has a pair of 
sprockets 30, 31 fixed thereto for rotation therewith. 
The other shaft 29 has three sprockets 33, 34, 35 
fixed therewith for rotation. From one of the 
sprockets 30, 33 for each of the shafts 28, 29 extend 
frames on which pads forming the leg support means 20 
are mounted. 

Resistance means (Figures 3, 4 and 8 through 
11) is operatively connected to the mounting means for 
imposing on the leg supports force resisting movement 
of one of the leg supports in at least one of two 
directions, namely away from and toward the other leg 
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of a user. As pointed out more fully hereinafter, the 
resistance means has variation means for changing the 
amount of force imposed in predetermined relationship 
to movement of the leg support means away from and 

5 toward one another, in the instance of a symmetrical 
bilateral exercise. 

In the form illustrated, the resistance 
means comprises a weight stack generally indicated at 
40 (Figures 1, 3, 4, 7 and 11). By means of known 

10 interconnection of selected weights in the weight 

stack 40 with a chain 41, lifting of the weight stack 
40 or a portion thereof will impose, through the chain 
41, a rotational torque on a center sprocket 42 
mounted for rotation about a back shaft 44. Also 

15 mounted for rotation about the back shaft 44 are a 

pair of freely rotatable sprockets 45, 46 each having 
a catch (respectively identified at 47, 48) extending 
toward the sprocket 42 which is mounted therebetween. 
The catches 47 r 48 cooperate with a dog bar 49 which 

20 extends from the center sprocket 42 for transferring 
force as described more fully hereinafter. In order 
to counterbalance each of the freely rotatable 
sprockets 45, 46, each is provided with a counter- 
weight as indicated at 51, 52, respectively. 

25 Force is transmitted from each of the freely 

rotatable sprockets 45, 46, when appropriate and as 
pointed out more fully hereinafter, through a 
corresponding one of a pair of chains 53, 54. Each 
chain passes to and is entrained about a corresponding 

30 cam 57, 58 which forms a portion of a variation means 
for changing the amount of force imposed in predeter- 
mined relationship to movement of the leg supports, as 
briefly referred to hereinabove. The cams 57, 58 are 
mounted for rotation about a cam shaft 59. Each cam 

35 57, 58 includes a sprocket 61, 62 about which are 

entrained chains 63 , 64 which extend forwardly of the 
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frame 15 of the exercise apparatus to engage 
corresponding ones of the sprockets 31, 35, 34 forming 
portions of the mounting means described hereinabove. 

Intermediate the cams 57, 58 and the 
sprockets 31, 35, 34 forming portions of the raounti 
means described above is provided a selection means 
operable by a user of the exercising apparatus and 
operatively connected to the first and second 
variation means provided by the cams 57, 58 for 
selecting one of the means as imposing force. More 
particularly, the respective chains 63, 64 are trained 
over corresponding pairs of guide sprockets 67, 68, 
69, 70 so as to provide slackening loops therebetween 
That is, between each pair of guide sprockets engaging 
a common chain, such as the sprockets 67, 69 engaging 
a common chain 63, the chain 63 dips downwardly and 
passes about a control sprocket, m the instance of 
the chain 63, the control sprocket is identified at 
71. In the instance of the chain 64, the control 
sprocket is identified at 72. 

Each of the control sprockets is mounted at 
the lower end of a corresponding actuating rod 75, 76. 
The upper ends of the actuating rods 75, 76 are 
engaged by corresponding control cams 77, 78. The 
cams 77, 78 are fixed to a common mounting shaft 79 
and are rotatable with that shaft under the con- 
trol of a manually operable handle 80. As made 
more clear by reference to Figure 2, the handle 
80 may be manipulated by a user seated in the 
apparatus to withdraw a locking pin 81 from a locking 
sector 82. with the pin 81 withdrawn from the sector 
82, the handle 80 may be moved to rotate the shaft 79 
and the control cams 77, 78. As one cam (for example 
the cam 78) is rotated to cause the corresponding rod 
76 to be extended downwardly, the corresponding chain 
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64 becomes effective for urging movement of the leg 
supports 20 toward one another. 

More particularly, the control sprocket 71 
of the other chain 63 may freely float vertically 
under the force only of the weight of the operating 
rod 75 on which the sprocket 71 is mounted. By such 
free vertical movement, the loop formed between the 
corresponding guide sprockets 67, 69 accommodates the 
variations in movement of the chain 63 without causing 
rotation of the corresponding cam 57 or the imposition 
of load thereupon from the weight stack 40. With the ' 
handle 80 rotated to an alternate position, weight 
from the stack 40 is imposed through the other chain 
63 so as to cause the resistance force to bias the leg 
supports 20 outwardly and away from one another. 

As will become apparent from Figure 11, the 
mounting means for the leg supports 20 comprises 
linking mechanism operatively connecting the 
right and left leg supports for restricting 
movement thereof to equiangular bilateral ro- 
tation away from and toward one another and 
thereby facilitating balanced exercise of right 
and left legs. In the preferred form of apparatus, 
illustrated in the drawings to which reference is now 
had, such a linking mechanism is present and takes the 
forms of one chain 63 described hereinabove which 
wraps about both a sprocket 31 attached to a right leg 
support and a sprocket 35 attached to a left leg sup- 
port. A second linking chain 85 extends between two 
other sprockets 30, 33 and is crossed with the first 
mentioned chain 63 so as to assure, in the form par- 
ticularly illustrated, that movement of the leg sup- 
ports is bilaterally equiangular. 

The selection mechanism here described 
serves yet another function during adductor exercise. 
That is, by controlling the position of the control 
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sprocket 71 about which is entrained the chain 63 from 
the variation means or cam 57 which imposes force 
tending to spread the legs of a user, the relative 
position of the leg supports 20 can be controlled. By 
controlling the relative position of the leg supports 
20, the extent to which the user is required to spread 
the user's legs is controlled. Stated differently 
rotation of the cam shaft 79 and the cam 77 to varying 
positions permits a user to limit the extent to which 
the user is required to "do a split- by spreading the 
legs during use of the apparatus. 

As will be appreciated, the dual 
functions and the selection means described 
hereinabove may be separated so as to permit the 
construction and use of an apparatus for condi- 
tioning only one of the abductor muscle set and 
the adductor muscle set. With such separation of 
function, it is preferred to retain a structure 
comparable to the selection means so as to permit 
control over the spreading of the legs and facili- 
tate entry of the user into the apparatus. 

In use, the apparatus will have been left 
with the selection means handle 80 positioned so that 
the leg supports 20 are moved together (as illustrated 
in Pxgure 1). a user then enters the .apparatus, is 
seated upon the seat, and leans backwardly against the 
backrest 18 to assume a reclining position. The thigh 
retainers 25 are moved to the appropriate side for the 
exercise to be first performed and the legs are posi- 
tioned on the leg supports 20. Thereafter, if 
necessary or appropriate, the user manipulates the 
handle 80 to select which of the first and second 
variation means, in the forms of the cams 57, 58 and 
associated chains and sprockets, serves to impose 
force from the weight stack on the leg supports 20 and 
proceeds to engage in the exercise, where desired, a 
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use r may terminate one series of movements, switch the 
thigh retainers 25 to the other side, move the selec- 
tion means handle 80 to select the alternate exercise, 
and proceed using the other of the first and second 
variation means. 

The use of the variation means in 
the apparatus is significant as matching the 
force imposed to the force which can be demon- 
strated by the body parts involved. Movement of 
the weight stack 40 results in the tensioning of the 
associated chain 41 to a known, predetermined and 
essentially uniform extent. The essentially uniform 
force exerted through the chain 41 must be adapted to 
the varying force capable of being applied by the 
abductor and adductor muscles during exercising. That 
is, as the user's legs are moved away from and toward 
one another, the force of which the muscle sets are 
capable varies as a function of leg position. The 
first and second variation means accommodate the body 
part demonstrable force curves achievable by the user 
of the machine and thus faciliate full range exercise 
as mentioned hereinabove. 

In the drawings and specification, there has 
been set forth a preferred embodiment of the, inven- 
tion, and although specific terms are employed, they 
are used in a generic and descriptive sense only and 
not for purposes of limitation. 
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An embodiments of the invention in which an exclu- 
sive property or privilege is claimed are defined as follows 

1- A method of exercising abductor or adductor 
muscles of the leg and comprising the steps of supporting 
the body of an exercising person for rotation of the right 
and left legs for movement away from and toward one another 
and about an axis extending through the corresponding hip 
joints, while restricting movement of the legs to equi- 
angular bilateral rotation away from and toward one another 
and thereby facilitating balanced exercise of right and 
left legs, while imposing on the legs a force resisting 
movement of the legs in at least one of the directions 
of away from and toward the other leg, and while varying 
the amount of resisting force imposed in a predetermined 
relationship to movement of the legs away from and toward 
one another during each exercising movement of the legs. 

2. Apparatus for exercising abductor or adductor 
muscles of the leg and comprising: 

torso supporting means for supporting a user's 
upper body, 

right and left leg support means for supporting 
a user's corresponding right and left legs, 

means mounting said right and left leg support 
means for rotation relative to said torso supporting means 
and about an axis extending through the corresponding hip 
joints of the user, 

resistance means operatively connected to said 
mounting means for imposing on said right and left leg 
support means a variable force resisting movement of said 
right and left leg support means in at least one of 
directions of away from and toward the user's other leg, 
said resistance means including variable radius cam means 
for progressively changing the amount of force imposed 
in predetermined relationship to the various positions 
of movement of said right and left leg support means away 
from and toward the user's other leg, 



linking means operatively connecting said right 
and left leg supports for restricting movement thereof 
to equiangular bilateral rotation away from and toward 
one another and thereby facilitating balanced exercise 
of the right and left legs of the user and 

selection means interposed in said operative 
connection between said resistance means and said mounting 
means and being operable by the user for selectively ap- 
plying said resistance force during either outward or in- 
ward equiangular bilateral movement of said right and left 
leg support means. 

3. Apparatus according to claim 2 wherein said 
linking means comprises first and second sprockets fixed 
on said mounting means of said right leg support means, 
first and second sprockets fixed on said mounting means 
of said left leg support means, a first chain extending 
between and at least partially surrounding said first 
sprockets of said right and left leg support means in op- 
posite directions so that outward movement of one leg sup- 
port imparts equal outward movement to the other leg sup- 
port, and a second chain extending between and at least 
partially surrounding said second sprockets of said right 
and left leg support means so that inward movement of one 
leg support imparts equal inward movement to the other 
leg support . 

4. Apparatus according to claim 2 wherein said 
resistance means comprises a weight stack, and said vari- 
able radius cam means includes first and second variable 
radius cams, said operative connection includes third and 
fourth chains operatively connected to said weight stack 
and connected to respective first and second variable radius 
cams, third and fourth sprockets fixed to respective first 
and second variable radius cams, and fifth and sixth chains 
connected at one end to respective third and fourth sprockets 



and being operatively connected at their other ends to 
said first and second sprockets of said right and left 
leg supports. 

5. Apparatus according to claim 4 wherein said 
selection means includes a first pair of idler sprockets 
engaged by said fifth chain, a first idler sprocket engag- 
ing said fifth chain between said first pair of idler 
sprockets and forming a V-shaped configuration in said 
fifth chain, a first actuating rod rotatably supporting 
said first idler sprocket on one end thereof, a first con- 
trol cam operatively engageable with the other end of said 
first actuation rod, a second pair of idler sprockets en- 
gated by said sixth chain, a second idler sprocket engaging 
said sixth chain between said first pair of idler sprockets 
and forming a V-shaped configuration in said sixth chain, 
a second actuating rod rotatably supporting said second 
idler sprocket on one end thereof, a second control cam 
operatively engageable with the other end of said second 
actuating rod, a shaft fixed to said first and second cams, 
and a handle connected to said shaft and being movable 
between first and second positions by the user for impart- 
ing rotational movement thereto, said second control cam 
being operable to increase the V-shaped configuration of 
said sixth chain and said first control cam being operable 
to decrease the V-shaped configuration of said fifth chain 
with movement of said handle to said first position so 
that said right and left leg support means is moved in- 
wardly and the legs of the user are moved away from each 
other to lift said weight stack, said first control cam 
being operable to increase the V-shaped configuration of 
said fifth chain and said second control cam being operable 
to decrease the V-shaped configuration of said sixth chain 
with movement of said handle to said second position so 
that said right and left leg support means is moved out- 
wardly and the legs of the user are moved toward each other 
to lift said weight stack. 



ABSTRACT OF THE DISCLOSURE 



A method and apparatus for exercising abductor 
or adductor muscles of the leg by supporting the body of 
an exercising person for rotation of the right and left 
legs for movement away from and toward one another and 
about an axis extending through the corresponding hip joints, 
while restricting movement of the legs to equiangular bi- 
lateral rotation away from and toward one another and thereby 
facilitating balanced exercise of right and left legs, 
while imposing on the legs a force resisting movement 
of the legs in at least one of the directions of away from 
and toward the other leg, and while varying the amount 
of resisting force imposed in a predetermined relationship 
to movement of the legs away from and toward one another 
during each exercising movement of the legs. 
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